A comparative study of the performance of nine independent turbulence models in rotating homogeneous shear flow was recently reported by Speziale et al. 1 Two of the models considered consisted of the Kc model and second-order closure model derived by Yakhot and Orszag' using Renormalization Group (RNG) methods. It was rather surprising how poorly the RNG models performed in homogeneous shear flow relative to the older, empirically based models of the same general type. The origin of the deficient predictions of the RNG models appeared to be largely due to the rather low value of the constant C, 1 in the modeled dissipation rate equation; the RNG value of C 1 was 1.063 in contrast to the more traditional value of C, 1 = 1.44. However, a recent re-examination of the RNG based calculation of C. 1 by Yakhot and Smith' has led to a correctionthe new value of C. 1 is 1.42. Some minor changes in the values of other constants in the RNG Kc model were also made. 3 In light of these changes, it would be desirable to set the record straight in regard to what these Renormalization Group models now predict for homogeneous shear flowa critical test case used to evaluate the performance of models. This establishes the motivation for the present paper.
In the RNG Kc model, the Reynolds stress tensor rii = u (given that u is the fluctuating velocity and an overbar represents an ensemble mean) is modeled as follows: 2 ' 3
where Kis the turbulent kinetic energy, cvui/axj au /8xj is the turbulent dissipation rate, Ui is the mean velocity, and C, is a dimensionless constant which is calculated to be 0.085. In homogeneous turbulence, the turbulent kinetic energy is a solution of the transport equation
which is exact. The turbulent dissipation rate is obtained from the RNG derived transport
where C 1 = 1.42 and C, 2 = 1.68 according to the recent calculations of Yakhot and Smith. 3 These new values constitute a correction to the earlier values of C 1 = 1.063 and C, 2 = 1.72 reported by Yakhot and Orszag. 2 An additional production term was also uncovered by Yakhot and Smith' which they were unable to close. However, an order of magnitude analysis' indicated that this term is small unless there are large strain ratesa case which will not be considered herein. Hence, we will neglect this additional term in the present study. For the RNG second-order closure model, the eddy viscosity model (1) is replaced with a Reynolds stress transport model of the form'
where C, and C 2 are constants that are calculated to be 1.59 and 2/15, respectively. Some clarifications are needed concerning the origin of this model which has not been published and was obtained from a private communication with V. Yakhot. We have come to learn that this was not intended to be a final model, but rather was the result of a low-order calculation of the pressure-strain correlation whose purpose was to merely demonstrate that the Rotta termwith a coefficient C, close to the well accepted value of 1.5could be formally obtained from RNG. Hence, the results predicted by this preliminary model should be judged accordingly.
In homogeneous shear flow, an initially isotropic turbulence where 2rij = 2Kogi, r = co in the anisotropy tensor. On the other hand, for this preliminary RNG second-order closure model we have
where C 1 = 1.59 and C 2 = . This model is not complete to 0(b) in the rapid pressurestrain term and violates the important symmetry constraint of C 2 = 2/5. The fixed points that the resulting nonlinear ODE's for these second-order closure models give rise to in homogeneous shear flow are of the focus type. 5 Significant deviations of C 2 from a value of 2/5 excites the imaginary parts associated with these fixed points, thus inducing inertial oscillations which are unphysical for the case of pure shear flow.
An overview of the performance of the models can be gleaned from Table 1 which compares the predicted equilibrium values with the most recent experimental data of Tavoularis and Karnik 7 for homogeneous shear flow (this data constitutes a mean over the stronger shear rate cases). Here (.). denotes the equilibrium value obtained in the limit as t --+ oo. Table 1 are noteworthy:
Several observations concerning
(a) The revised RNG Ke model yields substantially better results than the old version of the model and is, on balance, better than the standard Kc model. This appears to explain why the models performed as they did in Figure 1 relative to the LES results. 
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